Introduction
of germ cells in both sexes (Tsuda et al., 2003) .
73
Expression of nos2 mRNA in zebrafish is first detected in the forming somites 74 and in specific domains in the nervous system, but it is not detected in the PGCs during 75 the first 2 days post-fertilization (dpf), while nos1 is expressed in the germplasm and in 76 the PGCs. Knock-down experiments have revealed that this gene may play roles in the 77 migration and survival of PGCs during embryogenesis (Köprunner et al., 2001 Immature 1-year-old female common carp, mature common carp, goldfish, and 110 zebrafish were maintained in the Nanae Fresh Water Laboratory, Hokkaido University.
111
Ovary samples from immature common carp were frozen in liquid nitrogen and kept at 112 -80°C prior to the preparation of total RNA or poly(A) + RNA.
113
Fertilized common carp eggs and sperm were obtained in June-July 2010.
114
Stock mature fish maintained at 13-16°C in a plastic tank were moved to a 1,000-l and 0.25% NaCl). The combinations of eggs and sperm are described below.
129
Dechorionation of the eggs was carried out before blastodisc formation by a slight 130 modification of the method described by Yamaha and Yamazaki (1993 We used zebrafish from a golden-strain that had been maintained in our 
Reverse transcription-polymerase chain reaction (RT-PCR) and cDNA cloning 150 151
Total RNA was extracted from common carp ovaries using Trizol reagent 152 (Invitrogen, Carlsbad, CA, USA). Poly(A)+ RNAs were subsequently isolated from 153 total RNA using Oligotex-dT-30 (Takara, Otsu, Japan). Isolated RNA was denatured at 154 70°C for 10 min, placed on ice, and reverse transcribed with M-MLV. Second-strand 155 cDNA was synthesized and single-stranded overhands were removed, using Takara's 156 cDNA cloning system (Takara).
157
ccnanos cDNA fragments were amplified using sense and antisense degenerate 158 primers designed based on a consensus sequence from the aligned deduced amino acid 159 sequences of nos1 from several vertebrates species, using DNASIS version 3.5 (Hitachi
160
Software Engineering, Yokohama, Japan) ( Table 1) . PCR was carried out in a final 161 volume of 50 µl containing 0.5-1 pg cDNA, 400 nM of each primer, 800 µM of each 162 dNTR, and 2.5 U Ex Taq (Takara). PCR was carried out for 35 cycles using a Thermal (Table 1) . PCR was carried out as described above (denaturation at 94°C for 30 s,
182
annealing at 56°C for 30 s, and extension at 72°C for 30 s).
183
These PCR products were sequenced following the method described above, A phylogenetic tree was constructed using the neighbor-joining method (Saitoh 196 and Nei, 1987). For this analysis, 1,000 bootstrap replicates were carried out using and XbaI sites of the pCS2+ vector (Table 1) . Table 1 ). The cDNA fragment was purified by up with a glass micro-needle under a stereomicroscope (Fig. 1B) and transplanted into 244 the marginal region of the blastodisc of each goldfish blastula (Fig. 1C) 
Results and discussion

249
The nucleotide sequence of the cloned cDNA in this study is shown in Fig. 2A . (Fig. 3) . Partial sequences for 260 the zebrafish nos2 gene have been reported, and include a zinc-finger domain with high 261 homologies to medaka nanos1 and Atlantic salmon nanos1 (see Fig. 2B ). Thus the 262 common carp gene cloned in this study appeared to be a nanos gene, most closely (Fig. 1D and 1E) , confirming the identity of the GFP-labeled cells as PGCs.
284
In zebrafish, the mechanisms underlying germline-specific nos1 expression injection of the zebrafish nos1-3'UTR (see Table 2 ). The reason for this difference is 300 currently unclear, though the new method represents a powerful tool, with potential 301 applications related to the visualization of common carp and/or goldfish PGCs.
302
When these GFP-visualized cells were isolated and transplanted into goldfish 303 blastulae, they migrated to the gonadal ridge at 4 dpf ( Fig. 1F and 1G) . Migration to the Haraguchi, S., Tsuda, M., Kitajima, S., Sasaoka, Y., Nomura-Kitabayashi, A., Table 1 Primers used for cloning, PCR, vector construction and whole mount in situ hybridization analysis of common carp nanos (ccnanos).
Name
Primer sequence Nucleotide numbers corresponding to the annealing site (Fig. 2) ccNanos-DP-S 
